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What is an SDR? 


A radio communication system where 
components that have been traditionally 
implemented in hardware... 


(e.g. mixers, filters, amplifiers, modulator 
S/ 
demodulators, detectors, etc.) 


...are implemented by software on a PC 
or embedded system. 
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What comprises an SDR? 


1. Hardware to amplify, filter and digitize 
radio signals 


2. Software to provide advanced filtering, 
demodulation/decoding and control 
functions 
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Why do I want one? SOFiplat/ 


True general coverage 

Work one frequency and still monitor the band 
Panadapter (regular vision vs rifle scope!) 

Filters! (brick-wall envelopes... software updatability) 
Audio and IF Digital Signal Processing (DSP) 

Harness the power of your existing PC 

Multiple VFOs 

Record large bandwidths 

Record/playback of audio 


Special purpose receiver: 


¢ WX satellites, aircraft monitoring, digital stations, TV, lonosondes! etc 
etc 
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Review of SDR receivers: 


The Catalyst for Hams: RTL Dongle 


¢ see http://www.rtl-sdr.com 


¢ Designed for mobile TV reception outside the 
US (esp. Europe) 


¢ Italian ham realized that the hardware was 
broadband--very broadband--so he wrote a 
new firmware that can be used with the 
dongle and a PC to yield Software Define 
Radio Reception 


¢« Cheap! Began around $100 but now down to 
$10 or less for some models 
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Review of SDR receivers SOFGo/=. 
- what to consider: 


® Frequency Range: The range of frequencies the SDR can tune to. 


® ADC Resolution: Higher is better. More resolution means more dynamic 
range, less signal imaging, a lower noise floor, more sensitivity when 
strong signals are present and better ability to discern weak signals. 
Some SDR’s give their resolution in ENOB which stands for effective 
number of bits. 


® Instantaneous Bandwidth: The size of the real time RF chunk 
available. 


® RX/TX: Can the radio receive and/or transmit. 


® Preselectors: Analogue filters on the front end to help reduce out of 
band interference and imaging. 


© Price 
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Review of SDR receivers SOF/st/ 
- The 8-bit dongle 


R820T RTL2832U a.k.a RTL-SDR 


Cost: $10 — 22 USD 

Frequency Range: approx. 24 MHz — 1766 MHz 

ADC Resolution: 8 Bits 

Max Bandwidth: 3.2 MHz / 2.4 or 2.8 MHz max stable. 
TX/RX: RX Only 

Preselectors: None 


The RTL-SDR is still the best ‘bang for your buck’ software defined radio out there. While it was never designed to be used as a 
general purpose SDR in the first place, its performance is still surprisingly good. If you're on a budget or are just starting out with 
SDR or radio this is the one to get. (Link) 


source: rtl-sdr.com 
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Review of SDR receivers whe 
High-end example - The SOF piet/ 
Perseus: 


Perseus SDR 


Cost: $1,100 USD 

Frequency Range: 10 kHz — 40 MHz 
ADC Resolution: 14 Bits 

Max Bandwidth: 1.6 MHz 

TX/RX: RX Only 

Preselectors: Yes 10 switched 


Many owners of this SDR claim that it is one of the lowest noise SDRs available and that it is 
great for DXing. (Link) 


source: rtl-sdr.com 


Expensive and 
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Review of SDR receivers SOPplat/ 


Comparisons with other common Wideband Commercial Software Defined Radios 
SDR Tune Low Tune Max RX ADC Resolution Transmit? Price 
(MHz) (MHz) Bandwidth (MHz) (Bits) (Yes/No) ($USD) 
RTL-SDR 24 1766 3.2 8 No ~20 
(R820T) 
Funcube Prot 0.15 260 0.192 16 No ~200 
410 2050 
Airspy 24 1800 10 12 No 199 
SDRplay 0.001 2000 10 12 NTe) 120 - 192 
HackRF 30 6000 20 8 Yes 299 
BladeRF 300 3800 40 12 Yes 400 & 650 
USRP 1 DC 6000 64 12 Yes 700 
For those who just want to receive a wide range of signals, we recommend the Airspy or SDRPlay as an upgrade to the RTL- 


SDR. If you are mainly interested in narrowband signals the Funcube Dongle Pro+ may be worth considering. 


www.sdrplay.com 


rn SOf7s20 MAIN SP 


<=======_.-=2 The RSP 


-50 


Be: uA 


14220 RSP1 


~ : SDRunNO MAIN ies J 
mA Ema] | i 


| (Cae) CS ew] tn rs 250000 
ago pam) 
a Ee eo 


MM cc rier] fo] me 
jy l[pw 0.200 m) 
[MEM PAI. 


6/24/2016 12:45:54 PM 


Sti: 11% IFGR: 4948 Spe 
J 8 2a OR de eae 
Err.: 0 


favourite 


a Clear Enter 


KEY FEATURES 

Continuous coverage from 1 kHz to 2 GHz (RSP1 from 10 kHz ) 
Up to 10 MHz visible bandwidth 

Powers over the USB cable with a simple type B socket 


High Performance ADC silicon technology (not another 8 bit 
dongle!) 


8 built in front-end pre-selection filters 

10 high-selectivity, built in front-end preselection filters 
Software selectable (On/Off) Low Noise Preamplifier 
Software selectable multi-level Low Noise Preamplifier 
SDRuno—World Class Windows SDR software 

Open API for new apps development 

Single SMA antenna socket 

2 x SMA Software Selectable Antenna Inputs 

1 x High Impedance Input for long wire antennas 
Software selectable MW /FM notch filters 

Highly stable 0.5PPM TCXO trimmable to 0.01PPM 
24MHz Reference clock input / output connections 
4.7V Bias-T (Port B only) 

Robust and strong plastic case 


Rugged metal case 
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Which RSP for me? SOFiplat/ 


All RSPs from SDRplay are Software Defined Radios which can turn a 
PC into a general coverage receiver or spectrum analyser spanning 
VLF (1kHz) through to Microwaves (2GHz). 


With dual 12 bit A/D front end converters and very sharp 5th order 
Chebyshev filters, the RSP allows processing of a LOMHz slice of radio 
Spectrum all in one go. 


° RSP1 has single input, low-price. Great choice for building a 
panadapter! 


° RSP2 adds: 
¢ Multiple inputs (for antenna switching) 
AM/FM Broadcast Band Filters 
Bias-T availabe for powered antennae (5V) 
TCXO (for greater accuracy) 
Reference Oscillator In/Out (for even greater accuracy or 
synchronisation) 


RSP2pro is the same specification as RSP2 but in a rugged meta 
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Ham Radio Science says... 


Ham Radio Science 


ANNOUNCEMENTS FEATURED INTERFACES OPERATING OPINIONS PROJECTS REVIEWS SOR RADIO 


Tent isa =SURPlay RSP2 Review 


2, 2016 Featured | 2 Comments 


Enter your email address: 


Introduction 


if you have read our 
past articles on the 
SDRPiay RSP, you 
probably noticed that it 
has been a highly 
regarded SDR receiver here at HRS. It was named as the best SDR radio 
HAM IT UP CASE available in its price category. The SDRPlay RSP is even good enough to hold 
its own against far more expensive SDR products. Not to mention that it comes 
amazon with excellent support from SDRPlay team. Over the past year, the SDRPlay 
— got even better when SDRPlay acquired the excellent Studio One SDR 
software and adapted for use with the SORPlay RSP. The new version of Studio 
— One for the SORPiay was renamed to SDRuno. The addition of SDRuno to the 
ve SDRPiay makes the RSP even a better value by adding a very powerful SOR 
program with a very attractive and professional user interface. Unlike some 
SDR programs that look pretty dated in comparison. The SORPlay team 


Subscribe 
Delivered by FeedBurner 


Extruded continues to add new features and improvements to SDRuno on a very frequent 
Aluminum basis. Not to mention that the price of the SDRPlay RSP has been lowered to 
$19.95 Prime $129 and is easily available in the US from Harm Radio Outlet. With the 


SDRPiay RSP’s low price, continous coverage from 10 kHz to 2 GHz, 10 MHz 
of spectrum, great software, and excellent technical support how could it be any 
better. Weil, it just did. The SORPiay Team not content to rest on it's laurels has 


/ NODELEC NESDR listened to it users and has added some significant new features and has 


improved some of the original RSP’s specs. The new product is called the 


www.sdrplay.com 
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Conclusion 

It was hard to believe 
that the very competent 
RSP1 could be made 
any better of a value, 
but the SDRPlay Team 
were able to pull it off. 
The RSP2 really ups the 
ante against it’s 
competition with 
features it offers. 
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Software SOPR/st/ 


SDRuno - World class Windows software (included) 

Multi-platform support for Windows, Mac, Linux, Android, Raspberry Pi 2/3 
Compatible with existing open source radio software 

ExtlO based plugin ensures compatibility with growing number of packages 
Access to free Mirics Radio & TV decode software (Europe) 

Software upgradeable for future standards 

API provided to allow demodulator or application development 


3rd Party free software including SDR-Console, HDSDR and CubicSDR 
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SDRuno - Key Features SOFiplat/ 


® Up to 10MHz visible bandwidth 

® Up to 16 VRX (Virtual Receivers) 

® Main and Auxiliary Spectrum Windows for each VRX 

® Multiple Memory Banks 

® Programmable Notch filters 

® Support for 34 party software via Virtual Audio Connections 
® Support for OmniRig (Panadapter) and T-mate Controller 

® Calibrated Power Meter 


® Plus so much more! 
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Android Phones and Tablets SOPO/st/ 


e SDR Touch (RSP1 only) and SDRplay Driver, available from the Android Marke 
he Android device must support USB On-The-Go 
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Summary - Platforms + ae 
software examples supported S00Fipte/ 
by RSP 


® Windows (XP, 7, 8, 10) for SDR-Console, 
HDSDR, Studiol etc.) 

® Mac (CubicSDR) 

® Linux (CubicSDR, gr-osmosdr) 

® Android (SDR Touch & SDRplay plug-in) 

® Raspberry Pi 2/3 (growing Github resources) 

® ARM64 (SoapySDR and CubicSDR) 


www.sdrplay.com 
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Applications 


® Today’s SDRs offer the opportunity to go beyond 
traditional Ham communications 


® The following slides illustrate some real-world 
examples from our customers - all using the 
RSP! 


® Some of them require the use of add-on 
software, most of which is available free! 
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Credit: Jeff Broughton, WB8RJY 


User pictures from the facebook group: 
www.facebook.com/groups/sdrplay/ 
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ADS-B using Dump1090 


Detect aircraft in ae maale 
your vicinity - 
SDRplay provides 
S/w and set-up 
wizards to drive 
‘Virtual radar’ 
mapping software 


New customers should use the 


RSP Single Page Datasheet (Engish) & 
RSP Single Page Datasheet (French) #8 
Detaled Technical Specification 

AP! Specification 

AGC Technical Note 

RSP Conceptual Block Diagram 

RSP Schematks 
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dump 1090 Setup Wizard ard 
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# Windows Windows related informatior 


"Start Here" guide for software installations. 


Current API installer. 1.6.1 
(Release date: 11th January 2016) 


Current EXTIO Plugin: 3.8.3 
(Release date: 23rd February 2016) 


Current SDRW Plugin: 2.2 
(Release date: 12th October 2015) 


@ ADS-B (dump1090): 1.13 
(Release date: 1st May 2016) 
User Guile 


ADS-B decoding example SOR O/st/ 
using Dump1090 and VRS 
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f * Virtual Radar (16) x 


€ GD 127.0.0.1/vVirua 
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_N146AA AOBSFB 
* American Airlines 

United States Civil 
Airbus A321 231SL A321 
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Wake Turbulence: 
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Credit: Max Santos, 
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Another example: SOF pls) 
Dump 090 and VRS 


] | PAUL-PC-Radio x Free license (non-commercial use only) = O x 


* Vietual Radar (24) x By O , =; = ¥, 


CG. © 127.0.0.1/VirtualRadar/des wm = 


N69838 A94B50 Aa mab RY) 
United Airlines UAL1886 
United States Civil 

8739 


Boeing 737-924 
itude: Vertical Speed’ Speed: Heeding: Distance: Squawk: Engines: 
OO Of/s S18Skts 26.7" 77.39 m Twein jet 


Inited States 


Tracking 24 aircraft Pause | Ust only visible 
Flag Silhouette Reg, ICAO = Callsign = Route Altitude Speed AIt& VSI Receiver Type Avg. Sig Squawk Distance 
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Virtual Radar Server: http://www. virtualradarserver.co.uk Credit: Paul Jones, NN4F 
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Credit: David Stark, NF2G : Deutsche Welle This is the DRM Service of 


Deutsche Welle Bonn, Germany 


1 | Deutsche Welle | AAC+ P-Stereo (20.76 kbps] + MM (0.20 kbps] 
DSD-+: ; 
-// 2 DW-WORLD.DE | Data: Journaline (0.20 kbps) 
Dream: Zi 
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Digital Master 780 (Ham Radio ss00FRoles/ 
Deluxe) 
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Ham Radio Deluxe / DM780: http://ham-radio-deluxe.com Credit: Stawomir Tectaw, SP2ST 


Other EXTIO-based software: -‘S070Fipte:/ 
- Soectrum Analyzer example 


"| took the SDRplay HDSDR ExtiO DLL file and loaded it into Spectrum 
Lab, and it works © - needs more investigating, but it sure works.... " 


The Spectrum Analyzer software can be downloaded from 
http://www_qslnet/di4yhf/spectra1 html 


Frea | Time NDP ] 
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DL4YHF's Audio Spectrum Analyser 


Spectrum Laboratory for Soundcard with Waterfall and FFT. 
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Panadapters 
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What is a Panadapter? 


* Panadapter is short for 
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Simple answer is that it 
allows us to see a 
panoramic display of the 
band our radio is tuned 
to. We can see every 


° HO alavent of affordable SDR hardware such as the RSP has allowed 
implementations with much greater bandwidth, and hence much 
more usefulness. 


* Combined with readily available, and capable, SDR software 
Panadapters are now an affordable and easy to implement reality! 


° Some transceiver manufacturers now offer built-in Panadapter 
capabilities, or add-on hardware. However, an RSP still offers you 
the chance of a larger, more legible display, and Its still the cheapest 
add-on option. 


= 


RSP Panadapter ry, 
Advantages 


1. Ability to monitor the entire band at once and identify 
newly active frequencies. 


2. Monitor multiple bands at once - work one band and 
keep an eye on another! 


. Cheaper than the manufacturer’s panadapter add-on. 
. Offers a larger display than built-in soectrum scopes. 


. User-customizable appearance and size. 


oO MU KR W 


. Add panadapter capabilities to any rig, although full 
synchronization requires a CAT-equipped receiver. 


www.sdrplay.com 


wis 
Panadapters SORptes/ 


- Hardware Requirements 


¢ An RSP - to acquire signals across the frequencies of 
interest. 


° A TRX (or main RX)- preferably with either RxOut or IF 
Out capabilities, and CAT (Computer Aided Transceiver) 
capability to allow interaction with the SDR software. 


¢ A PC - to run the SDR software and allow control signals to 
pass back and forth between the SDR software and the 
transceiver. 


¢ Protection - for the RSP during transmit. This may be 
already built-in to the transceiver (if using RF- or IF-out) or by 


* pleas Seb ANE BP bd Ber Veheo 


panadapters, including these slides. 
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Panadapters SOF2O/st/ 
- Antenna Considerations 


¢ The RSP can share the same antenna as your transceiver, or in some 
situations you may prefer to use an entirely separate antenna. 


¢ If aseparate antenna is used care must be taken with the physical 
layout to ensure that near-field effects do not overload the RSP1 when 
you are transmitting from the transceiver. 
- Article discussion of near-field effects: http://www.w8ji.com/antenna_coupling.htm 

¢ If ashared antenna is used it may either be connected “behind” the 
transceiver, in which case internal circuitry in the transceiver will 
protect the RSP, or using a splitter “in front of” the transceiver. If a 
splitter is used it is essential that a switch is implemented that 
isolates the RSP from the antenna during transmit! 


¢ In any configuration the maximum input power to the RSP 
must not exceed 0dBm 


On the following slides we will look at these configurations in more 


detail 
DON OT pplcectiy connect the RSP to the same antenna as your transmitter, or to an ante aias in the 
of a transmitting antenna, as this Is likely to result in irreversible Goma de to your RSP and inv. 
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Panadapters SOFRolst/ 
- Antenna Considerations 
Separate antenna 


¢ Care must be taken with the physical layout to ensure that near-field 
effects do not overload the RSP when you are transmitting from the 
transceiver. 


- See this article for a discussion of near-field effects: http://www.w8ji.com/antenna_coupling.htm 
Se 


Near-field coupling 


result in irreversible damage to your RSP and in 
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Panadapters SOFiQ/st/ 


- Antenna Considerations 
Shared antenna using splitter 


¢ A switch must be used to isolate the RSP during transmit! 


SS 


e.g. MFJ-1708 or 
DX Eng RTR-2 


ra 


Isolation 
Switch 


Splitter 


nl 


DO NO r ESA connect the RSP to the same antenna as your transmitter as this is likely to result 
rsible damage to your RSP and invalidate your warranty. ' 
www. sdrpeneae ; : ; 


ml 


Panadapters SOP2O/lst/ 
- Antenna Considerations 


Shared antenna “behind” the transceiver 


¢ Internal circuitry isolates the RSP 


IF Out: = - Displayed bandwidth limited by transceiver on-board filters 
—— - RSP tuned to IF frequency 


- RSP can display up to the full LOMHz bandwidth capability 
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Panadapter -Software SOFiolst/ 
Requirements 
e Any of the SDR Software programs that support the 

RSP can be used to provide a basic spectrum display. 


¢ SDRuno, HDSDR, SDR-Console and CubicSDR all have 
built-in capabilities for rig control. 


* OmniRig is recommended for ease of use when 
controlling a rig via CAT. 


¢ Software manufacturer links: 


SDRplay: www.sdrplay.com 

HDSDR: www.hdsdr.de 
SDR-Console: www.sdr-radio.com 
CubicSDR: cubicsdr.com 

OmniRig: www.dxatlas.com/omnirig/ 


Note: Most popular SDR software packages can be downloaded from 
eS 0 irpla y com. These packages come with an installer which includes ail 
ssary API, Driver and/or EXTIO files for one e step installation. 


www.sdrplay.com 


Where to buy: SO Fiplac/ 


® Ham Radio Outlet: www.hamradio.com 


® Visit us at: Oakland, CA 


2210 Livingston St. 
Oakland, CA 
94606 


- Oakland Museum 
of Califo 


Store Hours: 
10AM-5:30PM Mon - Sat 
Closed Sundays 


Telephone hours: 
9:30AM-5:30PM Mon - Sat 


A Bay Ferm 
Island 


_ Oakland 

_ International 

Airport 
ws 
SS 4 
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Toll Free: 877-892-1745 
Local: 510-534-5757 
Fax: 510-534-0729 
ay 4 IN Email: oakland@hamradio.com 
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For more information SOFRo/2. 


® Company website: www.sdrplay.com 


@® We have distributors located worldwide 
® US Distributor: Ham Radio Outlet 


® Community Forums: www.sdrplay.com/community/ 


@ Email: 
® North America: support-usa@sdrplay.com 
@ Rest of World: support@sdrplay.com 


® Facebook: SDRplay and SDRuno specifically 
® |ndependent groups run by enthusiastic users! 


® Google / YouTube 


@® Many videos covering how to use the various software packages, implementing 
Pedal and much more. Use the Google search function! 


— ate —— com/channel J 
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